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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain generation controller for 
a hybrid electric vehicle which enables active economical 
operation, and enables economical operation according to 
driver's intention. 

SOLUTION: The controller is provided with a secondary battery 
1 which is to be charged by a generating apparatus 17 on a 
vehicle, a motor 7 which receives power supplied from the 
generating apparatus 17 and the secondary battery 1 and drives 
the vehicle, and charges the secondary battery 1 with a 
regenerative current, when the vehicle decelerated; a control 
means 10, which receives input signal from a car speed 
detecting means 8 for detecting the running speed of the 
vehicle; and a voltage/current detecting means 13 for detecting 
the voltage and current of the secondary battery, computes a 
charging rate of the secondary battery 1 from the signals of the 
voltage/current means 13, reduces the charging rate to the 
secondary battery 1 from the generating apparatus 1 7 as the 
vehicle speed increases, and increases the quantity of charging 
with the regenerative current. 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While driving a car in response to an electric power supply from the rechargeable battery charged 
from a mounted power plant, and said power plant and said rechargeable battery The motor which charges 
said rechargeable battery according to a regeneration current at the time of moderation, and a vehicle speed 
detection means to detect the travel speed of said car, While inputting a signal from a voltage-current 
detection means to detect the electrical potential difference and current of said rechargeable battery and 
calculating the charging rate of said rechargeable battery from the signal of said voltage-current detection 
means The generation-of-electrical-energy control unit for hybrid electric vehicles characterized by having 
the control means to which reduce the charging rate over said rechargeable battery, and charge by said 
regeneration current is made to increase from said power plant with the rise of the vehicle speed. 
[Claim 2] The generation-of-electrical-energy control unit for hybrid electric vehicles according to claim 1 
characterized by constituting so that it may have a regeneration current allowed value setting means to set 
up the upper limit of the charging current by regeneration in a control means and the charging current by 
this regeneration may be restricted to it according to the charging rate of a rechargeable battery. 
[Claim 3] The generation-of-electrical-energy control unit for hybrid electric vehicles according to claim 1 
or 2 characterized by consisting of fuel cells which have the semi-conductor inverter circuit which hydrogen 
gas and air are supplied, and a mounted power plant generates electricity, and controls an output, and a fuel- 
supply adjustment device. 

[Claim 4] The generation-of-electrical-energy control unit for hybrid electric vehicles according to claim 1 
or 2 characterized by a mounted power plant consisting of engine drive-type generators which have a 
rotational-speed control means and a semi-conductor field control means for output controls. 
[Claim 5] The generation-of-electrical-energy control unit for hybrid electric vehicles given in any 1 term of 
claim 1 characterized by being constituted so that a charging rate reduction accommodation means may be 
formed in a control means and the reduction degree of a charging rate to a rechargeable battery can change 
by the operator of a car from a power plant - claim 4. 

[Claim 6] The generation-of-electrical-energy control unit for hybrid electric vehicles given in any 1 term of 
claim 1 characterized by being constituted so that a regeneration current accommodation means may be 
formed in a control means at the time of coasting and the upper limit of the charging current by the 
regeneration at the time of coasting transit of a car can change by the operator of a car - claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention receives an electric power supply from rechargeable batteries 
charged from a mounted power plant, such as a fuel cell or an engine generator, and a power plant and a 
rechargeable battery through the order inverse transformation machine of a rectangular cross, and relates to 
the generation-of-electrical-energy control unit of the hybrid electric vehicle equipped with the motor which 
performs power running drive and regenerative braking. 
[0002] 

[Description of the Prior Art] There are few exhaust gases, development of the hybrid mold electric vehicle 
which combined the fuel cell, and an engine generator and a rechargeable battery as a car with little fuel 
consumption progressed, and the practical use region is arrived at about what used the engine generator. In 
such an electric vehicle, the technique which exact control of the amount of generations of electrical energy 
to a run state is indispensable in order to make fuel consumption more efficient, and various techniques are 
developed by the former, and is proposed, for example, was indicated by JP,8-289410,A is also one of them. 
While the technique indicated by this official report carries out the monitor of the charge condition of a 
rechargeable battery and controls charge and a charge halt according to a charge condition, it is made to 
suspend the charge over a rechargeable battery from a fuel cell in that with which carries out the pressure up 
of the power generated with the fuel cell, and charge of a rechargeable battery and the drive of a motor are 
presented at the time of regenerative braking. 

[0003] Moreover, while carrying out the monitor of the charge condition of a rechargeable battery in what 
charges a rechargeable battery with an engine generator and drives a car to JP,1 1-8909, A and controlling 
charge and a charge halt according to a charge condition, the technique control the charge at the time of a 
climb and use regeneration energy effectively is indicated by computing the inclination of a road by the 
power consumption of a motor at the time of the climb of a car, and predicting the regeneration electric 
energy at the time of driving down slope. Furthermore, in the car it runs while charging a rechargeable 
battery with a fuel cell or an engine generator, to JP,1 1-234806, A, the charge by regeneration energy is 
controlled according to the charge condition of a rechargeable battery, and the technique of avoiding 
overcharge of a rechargeable battery is indicated. 

[0004] The time of start of a car, acceleration, and a climb etc. is the buffer ability in the case of requiring 
big energy transitionally, and it depends on the output of a fuel cell or an engine generator for the first role 
of the rechargeable battery shown in these conventional techniques at the time of transit by average energy. 
However, in the hybrid electric vehicle of a parallel engine type, with engine power, the drive of a car is also 
performed and it does not depend for all average energy on an engine generator, either. Moreover, the 
second role of a rechargeable battery is the regeneration of the kinetic energy at the time of braking of a car, 
moderation, or driving down slope, and is mitigating consumption energy by charging regeneration power at 
a rechargeable battery. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the hybrid mold electric vehicle aims at the car with 
little fuel consumption which meant the resistance to environment according to the above conventional 
techniques, it does not have composition which an operator's volition can fully reflect. Moreover, although 
the specific fuel consumption of a fuel cell or an engine will fall if operation which avoided rapid 
acceleration and deceleration and was stabilized, for example is continued, if the rechargeable battery is a 
full charge in this condition, regeneration of the kinetic energy at the time of driving down slope and 
moderation will not be made, but it becomes regeneration ******, then overcharge, and the life of a 
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rechargeable battery is made to fall. Moreover, although the charging rate is to predict regeneration energy 
and to be controlled at the time of a climb in above-mentioned JP,1 1-8909, A, since a rechargeable battery is 
used as a buffer at the time of a climb, it is not necessary to control intentionally, and cannot be said as a 
positive remedy. 

[0006] It was made in order that this invention might solve such a technical problem, and the first purpose is 
to obtain the generation-of-electrical-energy control unit for hybrid electric vehicles which enables more 
positive economical operation, and the second purpose is to obtain the generation-of-electrical-energy 
control unit for hybrid electric vehicles which enables economical operation by an operator's volition. 
[0007] 

[Means for Solving the Problem] The generation-of-electrical-energy control unit for hybrid electric 
vehicles concerning this invention While driving a car in response to an electric power supply from the 
rechargeable battery charged from a mounted power plant, and a power plant and a rechargeable battery A 
signal is inputted from a voltage-current detection means to detect the motor which charges a rechargeable 
battery according to a regeneration current, and a vehicle speed detection means to detect the travel speed of 
a car, the electrical potential difference of a rechargeable battery and a current, at the time of moderation. 
While calculating the charging rate of a rechargeable battery from the signal of a voltage-current detection 
means, with the rise of the vehicle speed, the charging rate over a rechargeable battery is reduced from a 
power plant, and it has the control means to which charge by the regeneration current is made to increase. 
[0008] Moreover, it has a regeneration current allowed value setting means to set up the upper limit of the 
charging current by regeneration in a control means, and the charging current by this regeneration is 
restricted to it according to the charging rate of a rechargeable battery. Furthermore, hydrogen gas and air 
are supplied to a mounted power plant, it generates electricity, and the fuel cell which has the semi- 
conductor inverter circuit which controls an output, and a fuel-supply adjustment device is used. The engine 
drive-type generator which has a rotational-speed control means and a semi-conductor field control means 
for output controls is used for a mounted power plant further again. 

[0009] Moreover, a charging rate reduction accommodation means is formed in a control means, and it 
constitutes so that the reduction degree of a charging rate to a rechargeable battery can change by the 
operator of a car from a power plant. Furthermore, a regeneration current accommodation means is formed 
in a control means at the time of coasting, and it constitutes so that the upper limit of the charging current by 
the regeneration at the time of coasting transit of a car can change by the operator of a car. 
[0010] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 thru/or drawing 4 of operation is for explaining the 
generation-of-electrical-energy control unit for hybrid electric vehicles by the gestalt 1 of implementation of 
this invention, and the property Fig. and drawing 4 , as for drawing 1 , that electrical diagram, drawing 2 , 
and drawing 3 explain actuation to be are a flow chart for explanation of operation. In drawing 1 , it is the 
main switch which the capacitor by which 1 carries out rechargeable batteries, such as for example, a lead 
cell, and 2 carries out smooth [ of the output current of a rechargeable battery 1 ], and 3 carry out close [ of 
the actuation of the key switch which is not illustrated etc. ] with the actuation for a start up, and 
predetermined is [ time-] behind [ an auxiliary switch 3 ] in the auxiliary switch which charges a capacitor 2 
through a current-limiting resistor 4, and 5, carries out close from it, and connects a rechargeable battery 1 
and a capacitor 2. 

[001 1] While the current by which smooth was carried out by the capacitor 2 is supplied, and 6 performs 
rectification to the alternating current from a direct current and carries out the power running drive of the 
three-phase-alternating-current motor 7 The order inverter of a rectangular cross which performs inverse 
transformation to the direct current from an alternating current, and carries out regeneration charge of the 
regeneration energy of the three-phase-alternating-current motor 7 at a rechargeable battery 1 , The speed 
sensor which drives 8 from the three-phase-alternating-current motor 7, and 9 are power running 
regenerative-control equipment which carries out ON/OFF control of the closing motion component of the 
order inverter 6 of a rectangular cross. The order inverter 6 of a rectangular cross constitutes a three phase 
bridge circuit using six closing motion components which consist of transistors which have reverse 
juxtaposition diode. 

[0012] The controller by which 10 was constituted by a microprocessor, memory, various kinds of interface 
circuitries, etc., The accelerator sensor by which 1 1 detects the amount of treading in of the accelerator 
pedal of a car, 12 The amount of treading in or the brake sensor which breaks in and detects ** of a brake 
pedal of a car, The voltage-current sensor by which 13 detects the electrical potential difference and current 
of a rechargeable battery 1, the load current sensor by which 14 measures the I/O current of the order 
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inverter 6 of a rectangular cross, 15 is a regeneration current controller and a charging rate reduction 
controller with which 16 similarly consists of a variable resistor etc. at the time of the coasting which 
consists of a variable resistor etc. A speed sensor 8, The signal output of the regeneration current controller 
15 and the charging rate reduction controller 16 is inputted into a controller 10 as the accelerator sensor 11, 
the brake sensor 12, the voltage-current sensor 13, and the load current sensor 14, respectively at the time of 
coasting. 

[0013] 17 is a power plant and the fuel cell which the hydrogen and air which were acquired by disassembly 
of hydrogen gas or a hydrocarbon system fuel are supplied, and is generated is used with the gestalt of this 
operation. 1 8 is the auxiliary machinery for a generation of electrical energy, and auxiliary machinery 
required for operation of the fuel cells 17, such as air charging systems, such as a fuel pump for operating a 
fuel cell 17 and a compressor for oxygen supply, a feed pump which supplies cooling water and 
humidification water, and various solenoid valves, is contained in the auxiliary machinery 1 8 for a 
generation of electrical energy. The auxiliary machinery drive switch whose 19 connects this auxiliary 
machinery 18 for a generation of electrical energy to a rechargeable battery 1, and 20 are auxiliary 
machinery control units which control the auxiliary machinery 1 8 for a generation of electrical energy. 
[0014] 21 is a generation-of-electrical-energy control unit which has the pressure-up function which is 
connected between a fuel cell 17 and a rechargeable battery 1, consists of semi-conductor inverter circuits, 
and amends the difference with the rated voltage of a fuel cell 17, and the rated voltage of a rechargeable 
battery 1, and control of a closed loop is made so that the amount of supply of the fuel which supplies the 
auxiliary machinery control unit 20 to a fuel cell 17 when the generation-of-electrical-energy control unit 21 
controls the output current of a fuel cell 1 7, or oxygen may be controlled automatically. Moreover, it is 
constituted so that the generation-of-electrical-energy control unit 21 and power running regenerative- 
control equipment 9 may be controlled by the controller 10 which inputted the signal of each sensors. 
[0015] Thus, in the generation-of-electrical-energy control unit for hybrid electric vehicles by the gestalt 1 
of implementation of this constituted invention, although a controller 10 controls the generation-of- 
electrical-energy control unit 21 and power running regenerative-control equipment 9 and controls the 
regeneration energy of the charging rate of a rechargeable battery 1 , or the three-phase- alternating-current 
motor 7, the contents of that control are as follows. Drawing 2 shows the setting property of a target 
charging rate over the vehicle speed of a rechargeable battery 1, an axis of ordinate shows a target charging 
rate, an axis of abscissa shows the vehicle speed, and a target charging rate considers the condition of having 
returned to the condition before all active substances discharging as charge 100% as shown in JISC8704. 
Moreover, SP1 of an axis of abscissa is the first vehicle speed of vehicle speed 30 km/h extent, and SP2 is 
the second vehicle speed of vehicle speed 60 km/h extent. 

[0016] In drawing 2 , Al is the maximum target charging rate in a with a vehicle speed [ first / SP ] of one 
or less low-speed area, for example, it is set as 78% of charging rate, and CI is the minimum target charging 
rate in a with a vehicle speed [ second / SP ] of two or more high-speed region, for example, is set as 72% of 
charging rate. Bl is a gradual decrease target charging rate between the first vehicle speed SP 1 and the 
second vehicle speed SP 2, and it is dwindled by the polygonal line or the quadratic curve so that it may be 
made to gradually decrease linearly toward CI from a charging rate Al or rate of change may become large 
with the rise of the vehicle speed. Moreover, A2, B-2, and C2 are used at the time of the driving-down-slope 
transit which shows the case where the operator operated the charging rate reduction controller 16, and the 
reduction degree of a target charging rate is changed, for example, attains to a long distance etc., and this 
accommodation may change the charging rate reduction controller 16 continuously as variable resistance, 
and may be gradually changed with a switch etc. And the generation-of-electrical-energy control unit 21 
controls the charge over a rechargeable battery 1 from a fuel cell 1 7 not to exceed this target charging rate. 
[0017] Moreover, drawing 3 shows the setting property of a permission regeneration current over the 
charging rate of a rechargeable battery 1, an axis of ordinate shows a permission regeneration current, an 
axis of abscissa shows the charging rate-ed of a rechargeable battery 1, full charge of drawing is the above- 
mentioned 100% charge, and the part of high charge of drawing is the charging rate of for example, 75% 
level. The maximum-permissible regeneration current with which Dl of drawing is permitted to the 
charging rate below 75% level, and E are the gradual decrease permission regeneration currents in the field 
from the charging rate of level to a full charge condition 75%, and let a permission regeneration current be 
zero in the state of full charge. D2 is a maximum-permissible regeneration current at the time of controlling 
a regeneration current with the regeneration current controller 1 5 at the time of coasting in the condition, 
i.e., inertia transit, of not getting into the accelerator pedal and the brake pedal, and even when a 
regeneration current is permissible to the value of Dl as a rechargeable battery, an operator shows the 
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condition of having controlled the regeneration current intentionally to restrict the regenerative-braking 
force. At the time of this coasting, the adjustable range of the regeneration current by the regeneration 
current controller 15 can be adjusted to zero to to zero (i.e., the regenerative-braking force), it may change it 
continuously using a variable resistor, and may change it gradually with a switch etc. 

[0018] Drawing 4 is a flow chart which shows the contents of control by the controller 10, and if actuation is 
started at step 400, measurement of the charging rate of a rechargeable battery 1 will be performed at step 
401 . Measurement of this charging rate stores the relation between the charging current or the discharge 
current in various charging rate conditions, and cell voltage in the storage table built in a controller 10 
beforehand as a standard property of a rechargeable battery 1, and judges the charging rate in this time by 
contrasting the relation of the charging current or the actual discharge current, and actual cell voltage in 
operational status with the contents in which it was stored by the storage table. In addition, if the relation 
between the charging current or the discharge current stored in this storage table, and cell voltage should 
correspond to the temperature of a rechargeable battery 1, forms a temperature sensor in a rechargeable 
battery 1 and judges the charging rate corresponding to the cell temperature under operation, the highly 
precise control of it will be attained. 

[001 9] At continuing step 402, measurement of the vehicle speed is performed by the output of a speed 
sensor 8, and it is judged by the signal of the accelerator sensor 1 1 whether it gets into the accelerator pedal 
at step 403. If judged with getting into the accelerator pedal at step 403, it will progress to step 404, and the 
amount of treading in of an accelerator pedal is calculated from the output of the accelerator sensor 1 1 , and 
it is ordered at step 405 in the power running current according to the amount of treading in of an accelerator 
pedal. The power running current command value in this step 405 is inputted into power running 
regenerative-control equipment 9, is given to the three-phase-alternating-current motor 7 through the order 
inverter 6 of a rectangular cross from power running regenerative-control equipment 9, and carries out drive 
control of the three-phase-alternating-current motor 7. 

[0020] Step 406 is a step which sets up the reduction parameter of the target charging rate over the vehicle 
speed shown in drawing 2 , and the charging rate reduction property set up by the charging rate reduction 
controller 16 is read. Step 407 is a step which calculates the need generation-of-electrical-energy current and 
electrical potential difference of a fuel cell 1 7, and the need generation-of-electrical-energy current and 
electrical potential difference corresponding to the difference of a current charging rate and a target charging 
rate calculate it based on the charging rate at present measured at step 401, the vehicle speed measured at 
step 402, and the charging rate reduction parameter set up at step 406. 

[0021] This need generation-of-electrical-energy current is calculated like a degree type, and the generated 
voltage of a fuel cell 17 is controlled to secure this current. It is Ic=lb+Im>=0 when a need generation-of- 
electrical-energy current is set to Ic. (1) 

It calculates by carrying out, lb in a formula is the input current of a rechargeable battery, and this lb is 
Ib=alphax (A-B). (2) 

It calculates by carrying out. The target charging rate by the present vehicle speed which Im became a plus 
sign and a sign negative in the time of regeneration by the load current here at the time of power running, 
and showed alpha to the proportionality constant and showed A to drawing 2 , and B are the present 
charging rates measured at step 401 . Moreover, the input current lb of a rechargeable battery 1 serves as a 
negative sign at the time of a plus sign and discharge at the time of charge, and the need generation-of- 
electrical-energy current Ic serves as a value between the maximum current capacity of a fuel cell 1 7 from 0, 
and is set as zero during regeneration actuation. 

[0022] Therefore, when the input current lb of a rechargeable battery 1 is required and the load current Im 
by (1) type exceeds the maximum current capacity of a fuel cell 1 7 by the operation of (2) types, it becomes 
a negative value, a rechargeable battery 1 and a fuel cell 1 7 will collaborate, and the input current lb of a 
rechargeable battery 1 will drive the three-phase-alternating-current motor 7. Moreover, even if it is in the 
result of an operation of (2) types at the time which needs the input current lb of a rechargeable battery 1 , Ic 
is 0 during regeneration actuation, and a rechargeable battery 1 will be charged with the current based on 
regeneration actuation of the three-phase-alternating-current motor 7. 

[0023] Furthermore, the need generation-of-electrical-energy current Ic can be calculated by the following 

formula, and can also control the electrical potential difference of a fuel cell 17 to secure this current. That 

is, the need generation-of-electrical-energy current Ic is Ic=beta x(A-B) >=0. (3) 

Calculating [ and ] by carrying out, the input current lb of a rechargeable battery 1 is Ib=Ic-Im. (4) 

It calculates by carrying out. beta is a proportionality constant and other notations are the same as that of (1) 

and (2) type here. When the load current Im exceeds the maximum current capacity of a fuel cell 17 also in 
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this case, even if the input current lb of a rechargeable battery 1 serves as negative, and will be in a 
discharge condition and Ic is calculating with 0 by (3) formulas, a rechargeable battery 1 will be charged 
during regeneration actuation. In addition, since it is IO=0 like (1) and (3) type, in A<B, the value of Ic is 
calculated as 0. 

[0024] Step 408 is a step which orders it the generation-of-electrical-energy current and electrical potential 
difference by the result of an operation of step 407 explained above, it is ordered this command to the 
generation-of-electrical-energy control unit 21, and the generation-of-electrical-energy control unit 21 
controls the fuel cell 1 7 which is a power plant based on this command. Moreover, if are judged with not 
getting into the accelerator pedal at step 403, and it progresses to step 409, it is judged whether it gets into 
the brake pedal from the signal of the brake sensor 12 here and it does not get into the brake pedal, it 
progresses to step 410. This step 410 is a step which sets up the reduction parameter of the permission 
regeneration current over the rise of the charging rate shown in drawing 3 , and the maximum-permissible 
regeneration current set up by the regeneration current controller 1 5 at the time of coasting is read. At step 
41 1 , the value of the permission regeneration current read at step 410 is judged, if ** and others is 0, it will 
progress to step 406, and if it is not 0, it will progress to step 413. 

[0025] If judged with getting into the brake pedal in step 409, it will progress to step 412, and the amount of 
treading in or treading-in pressure of a brake pedal is measured from the output of the brake sensor 12 here, 
and the regeneration current value actually permitted from the permission regeneration current set up as 
shown in the continuous line of drawing 3 , and the charging rate at present measured at step 401 calculates 
at step 413. While step 414 is proportional to the amount of treading in or treading-in pressure of a brake 
pedal, an upper limit is the step which orders it the regeneration current value restricted to the permission 
regeneration current calculated at step 413, this command value will be given to the order inverter 6 of a 
rectangular cross through power running regenerative-control equipment 9, and a rechargeable battery 1 will 
be charged by the regeneration energy generated with the three-phase-alternating-current motor 7. 
[0026] In addition, when progressing to step 413 from step 41 1 , it is the regeneration at the time of coasting 
transit, and the reduction parameter of the permission regeneration current set up at step 410 is based on the 
property of D2 shown by the dotted line of drawing 3 . Therefore, at step 413, ia permission regeneration 
current calculates with the reduction parameter of the permission regeneration current which the operator set 
up, and it becomes a command value in step 414, and not regenerative braking but as for a permission 
regeneration current, an operator may be set as zero to only carry out coasting operation. Moreover, after a 
routine is completed at step 415, return and the above actuation are repeated by step 400. 
[0027] Here, it collaborates with a friction type brake and braking control is performed, and regenerative 
braking by treading in of a brake pedal is controlled to strengthen a friction type brake, when the damping 
force by regeneration is insufficient. Moreover, the generation-of-electrical-energy command value given to 
the generation-of-electrical-energy control unit 21 is controlling the generation-of-electrical-energy 
electrical potential difference of the fuel cell 17 required to acquire this command current value, and in order 
to obtain a required electrical potential difference, while the auxiliary machinery control unit 20 operates 
and automatic control of a supply fuel or supply oxygen is performed, circulation management of the 
cooling water for the temperature control of a fiiel cell 1 7 is performed. 

[0028] Gestalt 2. drawing 5 of operation shows the electrical diagram of the generation-of-electrical-energy 
control unit for hybrid electric vehicles by the gestalt 2 of implementation of this invention, and the gestalt 
of this operation uses an engine generator to the gestalt 1 of operation having used the fuel cell for the power 
plant. If difference with the gestalt 1 of operation is explained in drawing 5 , 22 is a three-phase AC 
generator driven with the engine 23 which uses a gasoline as a fuel, and full wave rectification of the ac 
output of a three-phase AC generator 22 will be carried out with the three-phase-full-wave-rectification 
vessel 24, and it will charge a rechargeable battery 1, and will drive the three-phase-alternating-current 
motor 7. 

[0029] 25 is the field coil of a three-phase AC generator 22, 26 is a generation-of-electrical-energy control 
unit, and the generation-of-electrical-energy control unit 26 controls the current of a field coil 25 based on 
the generation-of-electrical-energy current from a controller 10, or an electrical-potential-difference 
command, and controls the output of a three-phase AC generator 22. However, since output voltage will 
decline if the current beyond the capacity of a three-phase AC generator 22 is outputted, the output current 
is controlled below at rated value. 27 is a rotational-speed control unit which controls an engine inhalation- 
of-air system and controls rotational speed to a predetermined value, by controlling inspired air volume 
according to the amount of generations of electrical energy of a three-phase AC generator 22, controls 
rotation and increases the efficiency of fuel consumption so that an engine 23 may serve as the most 
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efficient operation. 

[0030] Thus, the hybrid electric vehicle by the gestalt 2 of implementation of this constituted invention 
Although it is the hybrid electric vehicle called a common-name serial type, and the difference between a 
fuel cell 1 7 and a three-phase AC generator 22 has the case of the gestalt 1 of operation, and a power plant 
and there is a difference in a configuration in both generation-of-electrical-energy control units 21 and 26 
The contents of generation-of-electrical-energy control are the same, and charging rate control of the 
rechargeable battery 1 explained with the gestalt 1 of operation and permission regeneration current control 
are performed, and since it overlaps, explanation here is omitted. In addition, while an engine drives a 
generator, charging rate control of a rechargeable battery and permission regeneration current control can be 
performed like control of this invention by changing the parameter of a charging rate or a regeneration 
current also in the hybrid electric vehicle called the common-name parallel type which drives the car itself 
[0031] 

[Effect of the Invention] As explained above, while receiving an electric power supply from the 
rechargeable battery charged from a power plant, and a power plant and a rechargeable battery according to 
the generation-of-electrical-energy control unit for hybrid electric vehicles of this invention At the time of 
moderation, the motor which charges a rechargeable battery according to a regeneration current, and a 
vehicle speed signal and the voltage-current signal of a rechargeable battery are inputted. Since it had the 
control means to which calculate the charging rate of a rechargeable battery, reduce the charging rate over a 
rechargeable battery from a power plant with the rise of the vehicle speed, and the charge by regeneration is 
made to increase The regeneration energy proportional to the second [ about ] power of the vehicle speed 
can collect without futility. It is that to which it becomes possible to reduce consumption of a fuel required 
for transit of a car sharply. Moreover, the generation-of-electrical-energy control unit for hybrid electric 
vehicles for which energy can be saved can be obtained, overcharge of a rechargeable battery being 
controlled and extending the life of a rechargeable battery, since the charge by the regeneration current was 
restricted according to the charging rate of a rechargeable battery. 

[0032] Moreover, the fuel cell equipped with the semi-conductor inverter circuit and fuel-supply adjustment 
device for output controls for the power plant which charges a rechargeable battery, Or since it considered 
as the engine drive-type generator equipped with the rotational-speed control means and the semi-conductor 
field control means for output controls Charge control to a rechargeable battery can be performed promptly, 
and the fuel consumption to fluctuation of a load can be controlled. Furthermore, consumption of a fuel can 
be reduced, avoiding overcharge of a rechargeable battery also to the driving-down-slope transit and 
moderation operation of high frequency which attain to a long distance, since it carried out as [ set / by the 
operator of a car / the reduction parameter of the charging rate over a rechargeable battery ]. Since it carried 
out further again as [ set / by the operator of a car / the charge by the regeneration current at the time of 
coasting moderation ], the generation-of-electrical-energy control unit for hybrid electric vehicles which was 
[ attain / according to transit conditions / a setup of coasting operation without regenerative braking ] 
excellent can be obtained. 

[Translation done.] 
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* NOTICES * 

JFO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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